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Dascflptlon 



TTtoinvefnanretetesloaiTwthodbfrnan^ 
etaidh, opsonany Jn addWon lo other additives. 10 an aqueous 8U8pena» of cellulose flbcni and Ihw tortm paper 

SfiSg n«eriate wwd ttr papw-maHnfl. aiibwue pulP « owainedl in which ih9ii»«5 are «" a condton 

and mjioUal Wndarn. "nw pJp imss te fed to a paper macHrw. where ftw pupar IbrmaHon tetos ptace. The a«ed 
^d^^^rdk^i^BA orealtf afrengflTto the paper and to Impiove te wrHn9 andter prfnllng propBiUee. 
Tvrtc^vueedaaojIlwdalWvJerinpapeMnalenfliecttttonicttaroh. 

SToI «aorio stanch In paJeTflmMnB fcdeecrlbed in Ua KJS^ 
cafiort. the uee of caBortte ete«h pwid* a nwrtwr of a*w^ 
adVBntase5an«IriaBasedrBlsn1lonofetBrch.flltors«ridpl^^ 
SerSTioidinfl etnmiflh and pteWns reai^ 

SXSScSTto U^™t 8^488 -e used in papering, different idndsoC alareh can be ueed. euch 

asrnalBei!larch,¥rf»BBt«tafcKpc*do8lareh.wH3vmalsaBla^ . 

Most unde oi etarch ooreiaofoninutes in which two Wee of gtucoee P»f^«»f«. ^^tS^ 
wBlrfitondry»jbslanDB)andamitepe<*n(68^by««i8htondv 

^Bcun oonslit. olvary buge. hlgh^bianohed mdeodee """^.f^fT 

2.OO0S00. The oommereiBlly meet InportartlypaB of rtirch, viz. matEeetarch. potato Btareh. wheetalarGh and tepioca 
Btardt. contain IS-^Wftlww^htofanvioee. . ^ . . „ . yj_uii. 

at soma tsareal types, viz. IsarieK nffltee. minet. mllOk rfce and sorghum; there aidvt natural vartete d whteh the 
BlarCh gmnuiea con^isubataritially eompieJeV ol amylopecSn Calculated as a P^'^!;;?^'^^^ 
Btanoa. these BtoiBhQranUlBB contain mowthan 95% and usual/ 

tormatitxi ol amytopecsn cereal BiBieti oranutee in the grain piant the ens^ 
motaeuleafsatJsenLTheabowoaiaalvaitoltasaraBomefc^ 

atardifliBnui^ isolated there&wnaewoiqr cereal Btarchee. . . . , 

Rom EP^,8S3.31 a It la tmm to use catlonia starch hawing an anwfapacUn oorrtanl of at '"s* 
mal««. The required aiwiopecCn content can be aBhle«d by trBcBonaSng an anvi06»«witair<ng etarch. FreteraMy. 
howoyrer.aoerealvartaly Is uwd that BfreadyhasavBiy high anvtap^ 

giBnutosoon8l8taLb8lBntiallyejdu*8Vc«fanrvlopeetln.Thepo^ 

contain apprnxftiHloly ao%amyl06e arid80%amylopactln (%by weight ondry eUbpianw). '^^i 
saw thaeuccBSSlU breeding, through genelks modHcBB^ 
mmto1hatcoiTwcf8emorethan9S*bywalghtConihedryBubttanca)ofa^ 

In the fcrmaiion of flarch granules In the plant warioua enzymes are (SJalytieany acSvft 
aranife^ioind starch ^nlhaee (QBS^ b Invdwed In the fcrniaaon of anvloBft. The eyntheris of the QBSSei^frtw Is 
deoendent on the activity of genee *at code tor me 6B88 enzyme. EBirtnafion or lnl«jifion of the e«prea^ of tteee 
fcOMHIc wnas leads te synlhesiB ri toe eeSS Bittyme being prevented or linrt^ 
Zn be reaTirtd by geneSc modiiicaSon of potato plani materiai. An exanpie ol this is the amytaBe*eo nwant e* *e 
potato (amO the rfaidi of wWoh contains siljstanllalty «>o^ 

QB8S gene. This mutaUon te*nique Is deesribed Artsr affa In the tollowtag two Journal arfldas: 

- J.HJt/LHovBnl«nvHeniiallnkBtal. 

leObdion ol an^lose^pee starch mutant ol the potato (Solanum tioerosum U) 

t Theor.Appl.aenaLC1887).75:217'e21. 

• E. Jacobsen el al. 

Irtrodudlon d an aniyl08»4rtB (anfl mutant into bteacfing of rtflh^ 

Euphyfiea (1S91), SS, 247-^ 

Elimmation or *iha>ition of *b eipreesion of the QB8S gene in*e potato is alfoP""^® <l^^f 
antlsense irtftMoa TWsgenaBc modSiiatlon of the potato Isdesirlhad In the Canadian patent speeiflcalion 2.061.448; 
the Mernafiflrnl patont qtedftoatkm VVD 92/1 1876 and In the feilte^ 
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Inhitfito of flie cDcpree^Ort of tfie flene for sfamjle^cwnd ^arch eymhaee m poteto by anti8er«e conetriicte. 
Gen. Qanvt (1991), 235: 2fiM96. 



contain Dtea (S' tobetaiitf ally no artviose. L..-jf- •»4« 

-ma term anvtopedln potato ciardi b herein undaistood 1o mean »» potato mrt^ gnaTwIes, [solalod from potato 

tubef8»toritM>anaiiTyiopec*ncortentolaltea«^ ^ ^ 

With looard to production poaeWIWes and proportioa, fiters sr» B?gntf leant diltorancw bofcween wnflcpmn potato 
TO Bterch on lha one hand and the waxy cBraal darchas on the other, TWs ateo hofcfe. In particular, far waxy make elarch. 

whlchisoommer^ianybyfartlio moBllmportant wax^ 

fha producton of waxy malza starch. Is eommerclally imfeafiihle In countries wJlh a oold or temparaJe cllnwfcft, sudi as 
the NetJralandB. Belt^um, Enflfand, Oamiany, Poland, Sweden and Denmark. F6f the gnowth of polaJooa. on the other 

harrtlhootknalalnlhaseoourWeslsqiiSlettuftaMfc 

w The composition and piopertieB of amykpecen potato etar^ 

instance, amybpecth potato etaich has a much tower oontom of lipWfi and proWne than iho waxy cereal etamhea. 
Problems reoaKft\g odour and foam tomatlon. w^ 

cer^ 6t»ch producta (native and modmcd), do not arte or do ao to a naicn leeeer axtem when conoepondinfl amyto- 
pectin potato ctairfi producte are used* LWte the waxy caroal atardias, arnytopacfin potato starch oortalrffi dwmically 

so bound phOGphaie groups. As a result in dissoh/ed coridhf on amylopectin potato starch products haira a specHic polye- 
lectrolytBCtiafacier. ^ . 

It has been found thai cationio amytopectln potato stareh Is errnnent^suttablafDf use as ooOoldal binder In paper- 
making. WHh re>^ to drainage, retention and paper strength, oationte am/opecUn potato darch gh/es equivatent or 
better resuhscomparad witti corresponding catfontoderfvaUvee of otho^darch row matertals. 

es The inwtionaccordintfyrelatesio a method for the rt^^ 

suspenaton of colliioae fibara a waler>sotUbte a dtesoIVBd catoilc an^ertln potato starch, opfionally In additbn to 
other addtOvos, and ihen forming paper from this suspend on tn corv/antionaK manner. 

Methods for manutaAtfing caiiomoetarth have been deeoribad by ^.a Solars CationlG GtEO^ee, In the book of 
O.B. Wtntburg (Ed.): Modified Gtarchea: Propertiafi and Uses, CRC Pives Inc., Booa Raton. Rodda, 1986, pp. 1 l&'ISQ. 

90 The methods deacrtbed heren can alao be used tor the preparation olcafionic emytopedin potato etaroh. Accoiding 
to tha InvanBon. it Is preleired to m oafiortlc amylopacUn potato starch products that contain BledroposHlvoV rfiarged 
Qucoemary ammottium groifsa. Before, after or during the cafioitizatfon roadion the amytopeotin potato tiaroh mey be 
BdditfonaHy modified physically, ohamfcalV ondAsr enrymaiically. The brnnfan abo anrdmoes the use o( lhase addi- 
tionally modified amytapedin potato etarch producte. The dagrea of aUhslftitten PB) of the caflonte amytopecUn potato 

as siarchtobeuBsdaocoitftr^tolheirtVBntlonlsprerKabVbet^ and 

TTiB amoirn ^ cationic anvfopeoiin potato siar^ which according to the invention la included In the paper pulp 
dapoids Inter alia on the Mnd of ptUp used, flie woridng condttiona used and the desired paper propertjaa. Prefarably, 
0,05te 10%b/w^tf« and more preterablyO.I tofi% by w^htof sterchderttfrtive [dry substance) oalciilalBd on the 

40 paper puip {dry substance] loused. 

The'caSorfc amylopaofln potato atarch to be used aoconiing to the Inveritlon Is prafera^ 

hereafter fha restAant Btaroh solution (optfonalty attor 

to pre^lafinisad cdd^liibla catior^ amytopedin potato ^aidi (as dfay product or after disedufion tn walar) wHh 

thepulpmasa ^ ^ . _._ 

4e The callonlcaniytopecfin potato starch can be added aiarvpcM In the psparH^ 

product can tharvfora be «id«l to the pulp «Aina R is disposed in the head box, the Hoilandsr, Ihe Ivdropi4par or the 
dusting box. If de^redi in addition to the caSorttoainylopectin potato atartit, an anionic amytopecfin potato starch can 

also be acMed to the pi4p^ 90. 

W EXHTTIDla 1 

In iKa exanple the foilomng four caifonic atardi products, contairiir^ quaternary anmonium sitotitoente (Degree 
d StibelRulion were used aa vvat-and addltlva for the 

6s A. CaflonlG males atarch 
Bl Gstionic potato atar^ 

(containing about 20% by we^ of aniylose on dry substance) 
a Cattordc waxy malse Btarc^ 
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Dl OaBonic amylopecBn potato Blaiich 
(aeeoidlng to the 'mertion). 

The eaJJoniettareJi products «weGlurrt8cl In w9tor,tofn1ln9aa^ 

''^^ test p*W88 prepared by iftdnaadlutedftoara^ (corttatnlng 1«^"»f*? 

of added wlk^te stareh was 1,23* by W9lghl(dry aubslance) cateUbtod on lhadryftow. Thacondstancy 
,0 JSlSJ?5S;SatartpuIpswertSdak*^ 
cfaied ft! vacuum dryere to a masfc^e content of 7% by wd^nt 

The propertoe of H^b tonnod paper wera datBrninfld wllh the krilcwlng test melhods: 





ApparaiucMBifate 


1^ method 


Bheptwa^ht 
Bursting uUut^lh 
l^nslla strength 
Internal Bond 

Gtanch content 


Balance 

Loi^ton & Wetire type 14-1 Bureioinafic 
Adamat Lhomargy typ9 
8cMder-W&r1(Bton ProimaBchiiten type 
8N^.91.1007 

epectrophotometer 


NEN1109 

NEN 178S "feppi T40a -omnBS 
MEN 1249 TiMJl T4W -onhes 
1^7506^-88 UM884 

HCKcMnase method sccoftf ng to Boehilnoer 



BO 



25 



90 



SB 



40 



Tha test r«&uK& are recoidad In Ikbla 1. 



DXBLEI 



Cationlc GtGtroh 


Stajrh con- 
tent (%) 


Ashoorv 
tentm 


8h8Bt weight 


Bursting 
atr^ng^ (kPa) 


Itortslledransth 
(KNArj) 


Internal 
BondCJyhtg 


Malro ^iarch 


1^ 




98.7 


271 


7.3 


740 


Poitato starch 


0.9 


1S.1 


96w9 


305 




760 


VU^ maizd 
cta^h 


1.0 


16.4 


^.6 


80$ 




820 


Anvtopectin 
potato ctsfch 


1^ 


16.4 


97.7 


310 


7.2 


830 


Contn>l 


<0.t 


5.9 


85.6 


210 


6.3 


648 



4S 



BO 



SB 



in the paper l&ct ehoeta, as compared to the oiher cationic etarth pnoduds. 



h Wa ejample various amounts of oatbrtic amylppacan potato alaroh products (contalrilng quatenwry ammoriium 
eiibetituents with a D8 of (ktm were ueed aa wet-^ adcfieve tor ispennaWng. TOs series of twts woa canled out in 
a pitol paper macMnoIdcaled at me HeiwilesEurapomi Research^ ^.^^^.u.^- lu 

The w* used comprteed an aqueouetflurFy o! 70%lv«eiflW {on dry cubwnoe) of chart fiber and 80% l>y weight 
of lone fiber. Calcium caitjonate (20% by waigW on df^ 

conalslency of 1£% In a P3ao refiner h> 27»SR, The pu^ ws cflluted with waler cortlainlng 100 ppm Cad, and 150 

The cSonfo arnyli<»Clln potato starch wa8sIun1edlnwBler(10%dry atetance) and ooOtod with atfiam p5 mlrv 
utea:850rpnt>,TheetBrirfi60lutionwaeaddedlnqu^ 

ond^yfflwr.TTioputpwasfurtherdilutrtwlthwhitev^ . r ^^^^ 

The pOlp TOR made Into paper In fhe pflot paper macMne al a apeed of 3^ nrtnin. After the pressing section of tna 
n^ine the Bheel had a dry substance content Of about 40% TTw sheet waa dried on drying cylnderetoamoieiurc 
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i»rtei« Of 4%. The paper was t88t«l and lha waulte of teste 

highef elrength values in tho pspar prepared wiih Increaefe^fl amounte of caSocte amytopedin polato ettwn 



CBlk>niQ«vnyk>- 
poc^ potato 

&laith;%bywl. 
of dry product 
ondryfibdr 


starch doiv 


AshooTh 




BlifstirKI 


Ikidteslrenotli 


Irt^nal 
B0(id(JM9 




0.704 


18.64 


Taos 


ai7.2 




5.872 


0.875 


0.757 


16.64 


78.59 


e&9.7 


5.493 


&874 


1.00 


0.886 


18.04 


8a05 


e84.9 


5.632 


5.315 



so In tWs exaiT^Q ihe following cafionfe ctarchee, aU csontainli^ qual^rYary ammonium eubofituenis vwjh a deflree of 
subeaution of Oj035, were tested as «i wrf 

A. Cafionic potato Btar^ (contairtng approximately 80% ijyweiflN amyfoee on dry QUtotanoet) 
a Cotionla waxy malse starch 
as a Catiorfic amylopecfin potato starch 
[aocopdlng to Iho intfanllon). 

ABltmy of each of the catoitic starves. OTth 10% by weiflW 
Bohrtion was tfflulfld with water to 1% by weitfW dry ewbstarwe. The pulp cansskOed of 80% by weight bCaachad Urdi 
$0 aulphais 20* by w^hi caldum caibonste as a fiflar (both calculated on conaietenprt . Tue pulp had a consistency 
of 0.8%. The shaab were mala wift a FF^ idiaottormBr. obtalnad ft^ 

added to the puft> was 0.59% and 0.65% by waltfrt caleutert ed aa dry eubstanca on consiatenq^ Before dowaterfng, the 
piilp with the added &ardh wae diluted to 0.8%. The handaheois were dried In vacuLmn dryere to a mdtstura oontflnt of 
appraxtoiBtely 4% by wel^ 

3s ine obtained p^ter was tested aocoKTotg to the abo/e-menfioned teet mefhodBi aRcr boina oondttoned to a tem« 
parslure of 83«C and a rdatto hurriUty d 80%. The ra^ 
added Qteroh) and 4 (0.69% added 6fai^). 



TABLE 8 



Cationic eS^rch 


Stercti dos^ 
aga(%) 


Sheet wei^ 


Filler con- 
tent (%) 


Burai&ig 
strength (kPa) 


Tertsnle etrength 


Internal 
Bond(Jftif) 


Potato atarch 


0.^ 


7S.06 


9.99 


182^4 


a.40 


ASM 


Wtay maize 
etarch 


0.55 


74.79 


9.34 


178.1 


8.446 


480.1 


Amytopectin 
potato starch 


0^ 


75.13 


10.18 


182£ 


9.503 


495l5 
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Starch 


Sheet wenght 


Filter con- 
tent (%) 


Bursting 
strond^ (kPa) 


l^rtsiie Strength 


intefnsO 


Potaxoctsrch 


0.65 


79.82 


9.40 


1$9. 


8^19 


477 


Vtaxy maize 
ctctrch 


O.BS 


75.52 


9.10 


180 


8^ 


4d4 


Amylopoatin 
potato stdfGh 


0.85 


75,74 


9.66 


206 


8397 


51S 



rff It cl w that the adcStion of caSortic anylopectin poiato starch refute in ttgher fgler re*errtions than the addlHon 
of one d the other oafiorfc ctarchee. With ether tfilnga being equal, e Mfi^iw flier content will cauce a decrea^ the 
stranrfh of the paper. Howvar, the roaits shw ihal w«i catlonte wrylqpBCftn potato steich the rfrangth proparUes of 
the papereheeta are equivalent and wtlh regard to thelntemal ctrength ewen higher, than obtained With the oiher catjortic 
darches. |icanbec»ndijdad1hatwHhcattentearnyliva^ equivalent crhl^er 

so atreigth valuee of the paper are obtained than with other caUonic etanches. 

CtaUrta 

1. A method tor marajfaciurfng paper, which comprtses adding t> an aquaoiw suBpansion of caflUioBaflbBrea water- 
2ff eblUbiB or diseolwcdcafionic starch, optiwian^ 

pension In ihe conwnflonal manner, chaiacterteed in that as oatlonic Bt»rch a cafionlc amylopaciin potato sterdi la 
used. 

2: A mathod aocoidlng io dalm 1 . diamcterised In that the amytopBaffii potato stardi b feoialed from potatoaa orlgJ- 
80 nathg from potato plantadbtspned by mutation. 

3. Ameflwdaocoi^todaiml.charactertzedirtthatlheafflyiop^ 
nating from potato pknts obtained by antieansa bihlalfion. 

SB 4. Paper mamjfactured utiQ^ng the method aoooittlng to daime 1-a* 
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